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§ 70.57 Measurement control program
for special nuclear materials con-
trol and accounting.

(a) As used in this section:
(1) Measurement includes sampling

and means the determination of mass,
volume, quantity, composition or other
property of a material where such de-
terminations are used for special nu-
clear material control and accounting
purposes.

(2) Measurement system means all of
the apparatus, equipment, instruments
and procedures used in performing a
measurement.

(3) Reference standard means a mate-
rial, device, or instrument whose as-
signed value is known relative to na-
tional standards or nationally accepted
measurement systems.

(4) Traceability means the ability to
relate individual measurement results
to national standards or nationally ac-
cepted measurement systems through
an unbroken chain of comparisons.

(5) Random error refers to the vari-
ation encountered in all measurement
work, characterized by the random oc-
currence of both positive and negative
deviations from a mean value.

(6) A systematic error is a constant
unidirectional component of error that
affects all members of a data set; its
value can, in some instances, be esti-
mated by the deviation of the mean of
a measurement process from a ref-
erence value. A systematic error whose
value has been determined in this man-
ner is called a bias, whose effect can be
corrected for.

(7) Uncertainty is the extent to which
a measurement result is in doubt be-
cause of the effects of random error
variances and the limits of systematic
errors associated with a measurement
process, after the measurements result
has been corrected for bias.

(8) Calibration means the process of
determining the numerical relation-
ship between the observed output of a
measurement system and the value,
based upon reference standards, of the
characteristics being measured.

(b) In accordance with § 70.58(f), each
licensee who is authorized to possess at
any one time and location strategic
special nuclear material, or special nu-
clear material of moderate strategic
significance, in a quantity exceeding

one effective kilogram and to use such
special nuclear material for activities
other than those involved in the oper-
ation of a nuclear reactor licensed pur-
suant to part 50 of this chapter, those
involved in a waste disposal operation,
or as sealed sources, shall establish and
maintain a measurement control pro-
gram for special nuclear materials con-
trol and accounting measurements.
Each program function must be identi-
fied and assigned in the licensee orga-
nization in accordance with § 70.58(b)(2),
and functional organizational relation-
ships must be set forth in writing in
accordance with § 70.58(b)(3). The pro-
gram must be described in a manual
which contains the procedures, instruc-
tions, and forms prepared to meet the
requirements of this paragraph, includ-
ing procedures for the preparation, re-
view, approval, and prompt dissemina-
tion of any program modifications or
changes. The licensee shall retain the
current program as a record until the
Commission terminates the license au-
thorizing possession of the nuclear ma-
terials. The licensee’s program shall
include the following:

(1) The licensee shall assign respon-
sibility for planning, developing, co-
ordinating, and administering the pro-
gram to an individual in his organiza-
tion who has no direct responsibilities
for the operation of the analytical lab-
oratory or for the processing of mate-
rial, holds a position at an organiza-
tional level which will permit inde-
pendence of action and objectivity of
decision and has authority to obtain
all the information required to monitor
and evaluate measurement quality as
required by this section.

(2) Provisions must be made for man-
agement reviews to determine the ade-
quacy of the program and to assess the
applicability of current procedures and
for planned audits to verify conform-
ance with all aspects of the program.
These reviews and audits must be per-
formed at intervals not to exceed 12
months. Audits and reviews must be
performed by trained individuals inde-
pendent of direct responsibility for the
receipt, custody, utilization, measure-
ment, measurement quality, and ship-
ment of special nuclear material. The
results of reviews and audits must be
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recorded and reported to licensee man-
agement. The licensee shall retain each
record of a review or an audit for three
years after the record is made.

(3) The licensee shall ensure that any
person who contracts to perform mate-
rials control and accounting measure-
ment services conforms with applicable
requirements of paragraphs (b) (4)
through (8) and (10) through (12) of this
section. Conformance must include re-
porting by the contractor of sufficient
error data to allow the licensee to cal-
culate bias corrections and measure-
ment limits of error. All statistical
studies must be reported or references
in the measurement report submitted
to the licensee, who shall have access
to the contractor’s supporting control
data. The licensee shall perform re-
views to determine the adequacy of the
contractor’s program and audits to ver-
ify conformance with all aspects of the
program. Reviews and audits must be
performed at intervals not to exceed 12
months. The results of reviews and au-
dits must be documented and reported
to licensee management. The licensee
shall retain the record of the results of
the licensee review and audit of the
contractor’s program for three years
after the record is made.

(4) In order to ensure that potential
sources of sampling error are identified
and that samples are representative,
process and engineering tests must be
performed using well characterized ma-
terials to establish or to verify the ap-
plicability of existing procedures for
sampling special nuclear materials and
for maintaining sample integrity dur-
ing transport and storage. The licensee
shall record the results of the above
process and engineering tests and shall
maintain those results as a record for
as long as that sampling systems is in
use and for three years following the
last such use. The program must en-
sure that such procedures are main-
tained and followed, and that sampling
is included in the procedures for esti-
mating biases, limits for systematic er-
rors, and random error variances.

(5) The program shall include provi-
sions for the review and approval, be-
fore use, of written procedures for:

(i) Preparing or acquiring, maintain-
ing, storing and using reference stand-
ards,

(ii) Calibrating measurement sys-
tems, performing bulk measurements,
obtaining samples, and performing
compositional analyses,

(iii) Recording, analyzing and report-
ing the program data and information,
and

(iv) Controlling measurement per-
formance.

(6) To ensure the adequacy of each
measurement system with respect to
process flows, sampling and measure-
ment points, and nominal material
compositions, engineering analyses and
evaluations must be made of the de-
sign, installation, preoperational tests,
calibration, and the operation of each
system. These analyses and evalua-
tions must be repeated whenever a sig-
nificant change is made in any compo-
nent of a system. The licensee shall
record the results of these analyses and
evaluations and retain these records
for three years after the life of the
process or equipment.

(7) Procedures and performance cri-
teria must be established for the train-
ing, qualifying, and periodic requalify-
ing of all personnel who perform sam-
pling and measurements for materials
control and accounting purposes. The
licensee shall retain as a record the re-
sults of personnel qualification or re-
qualification for three years after the
record is made.

(8) The program must generate cur-
rent data on the performance of meas-
uring processes, including, as appro-
priate, values for bias corrections and
their uncertainties, random error
variances, limits for systematic errors,
and other parameters needed to estab-
lish the uncertainty of measurements
pertaining to materials control and ac-
counting. The program data must re-
flect the current process and measure-
ment condition existing at the time
the control measurements are made.
The licensee shall record this data and
retain this record for three years after
the record is made. Measurements
which are not controlled by the pro-
gram may not be used for materials
control or for accounting purposes. The
program must include:

(i) The ongoing use of standards for
calibration and control of all applica-
ble measurement systems. Calibrations
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shall be repeated whenever any signifi-
cant change occurs in a measurement
system or when program data, gen-
erated by tests performed at a pre-
determined frequency, indicate a need
for recalibration. Calibrations and
tests shall be based upon reference
standards.

(ii) A system of control measure-
ments to provide current data for the
determination of random error behav-
ior. On a predetermined schedule, the
system shall include the replicate anal-
ysis of process samples, the replicate
weight or volume measurement of bulk
quantities of material, and the analysis
of replicate process samples.

(9) The program data generated dur-
ing the current material balance period
shall be used for the determination of
the limit of error of the plant material
balance. Measurement error data col-
lected and used during immediately
preceding material balance periods
may be combined with current data
provided that the measurements are in
statistical control, i.e., when repeated
samples from the portion of the meas-
urement system under test behave as
random samples from a stable prob-
ability distribution. Under such condi-
tions, data sets may be combined pro-
vided that the parameter estimates
based on the current set of data and
the previous set of data are not signifi-
cantly different on the basis of appro-
priate statistical tests performed at a
level of significance of 0.05.

(10) The licensee shall evaluate with
appropriate statistical methods all pro-
gram data and information, and rel-
evant process data used to establish
bias corrections and their associated
uncertainties, random error variances,
limits for systematic error, and other
parameters pertaining to special nu-
clear materials control and accounting
measurements, and to control measure-
ment performance pursuant to § 70.58(f).
Bias corrections shall be made by an
appropriate statistical procedure.

(11)(i) The licensee shall establish
and maintain a statistical control sys-
tem, including control charts and for-
mal statistical procedures, designed to
monitor the quality of each type of
program measurement. The licensee
shall retain a copy of the current sta-
tistical control system as a record

until the Commission terminates each
license that authorizes possession of
the material that the system affects
and shall retain copies of such system
documents for previous inventory peri-
ods as a record for three years after
they are replaced.

(ii) Control chart limits must be es-
tablished to be equivalent to levels of
significance of 0.05 and 0.001. Whenever
control data exceed the 0.05 control
limits, the licensee shall investigate
the condition and take corrective ac-
tion in a timely manner. The licensee
shall record the results of these inves-
tigations and actions and retain each
record for three years after the record
is made. Whenever the control data ex-
ceed the 0.001 control limits, the meas-
urement system that generated the
data must not be used for material con-
trol and accounting purposes until the
deficiency has been corrected and the
system has been brought into control
at the 0.05 control level.

(12) The licensee shall provide a
records system in which all data, infor-
mation, reports, and documents gen-
erated by the measurement control
program must be retained for three
years. Records must include a sum-
mary of the error data utilized in the
limit of error calculations performed
for each material balance period. The
records system must be organized for
efficient retrieval of program informa-
tion. Each reported result must be
readily relatable to the original meas-
urement data and to all relevant meas-
urement control information, includ-
ing pertinent calibration data. Records
must be available for NRC inspection.

(c) Applicants and licensees subject
to the provisions of paragraph (b) of
this section shall submit to the Com-
mission for approval a detailed plan de-
scribing the program that will be used
to comply with said provisions. The
plan submitted shall include the iden-
tification of those measurements to be
contracted and shall describe the steps
the licensee shall take to assure the
adequacy of such procedures. Licens-
ee’s plans shall be submitted on or be-
fore November 11, 1975.

(d) Licensees subject to the provi-
sions of paragraph (b) of this section
shall follow the plans submitted pursu-
ant to paragraph (c) of this section
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after May 11, 1976, or thirty days after
the submitted plan is approved by the
NRC whichever is later. After May 11,
1976, an applicant subject to the provi-
sions of paragraph (b) of this section
shall immediately implement his plan,
submitted pursuant to paragraph (c) of
this section, following incorporation of
said plan as a condition of license.

[40 FR 33652, Aug. 11, 1975, as amended at 40
FR 50704, Oct. 31, 1975; 42 FR 25721, May 19,
1977; 53 FR 19254, May 27, 1988]

§ 70.58 Fundamental nuclear material
controls.

(a) Each licensee who is authorized to
possess at any one time and location
strategic special nuclear material in ir-
radiated fuel reprocessing operations
or special nuclear material of moderate
strategic significance in a quantity ex-
ceeding one effective kilogram, and to
use such special nuclear material ex-
cept for sealed sources and those uses
involved in the operation of a nuclear
reactor licensed pursuant to part 50 of
this chapter and those involved in a
waste disposal operation, shall estab-
lish, maintain, and follow written ma-
terial control and accounting proce-
dures in compliance with the fun-
damental nuclear material control re-
quirements specified in paragraphs (b)
through (k) of this section and such
other controls as the Commission de-
termines to be essential for the control
of and accounting for special nuclear
material.

(b)(1) The overall planning, coordina-
tion, and administration of the mate-
rial control and accounting functions
for special nuclear materials shall be
vested in a single individual at an orga-
nizational level sufficient to assure
independence of action and objective-
ness of decisions. In manufacturing or-
ganizations, such individual shall be
independent of individuals or units
that are solely responsible for produc-
tion functions.

(2) Material control and accounting
functions shall be identified and as-
signed in the licensee organization to
provide a separation of functions so
that the activities of one individual or
organizational unit serve as controls
over and checks of the activities of
other individuals or organizational
units.

(3) Material control and accounting
functional and organizational relation-
ships must be set forth in writing in
job descriptions, organizational direc-
tives, instructions, procedure manuals,
etc. This documentation must include
position qualification requirements
and definitions of authorities, respon-
sibilities, and duties. Delegations of
material control and accounting re-
sponsibilities and authority must be in
writing. The licensee shall retain this
documentation as a record until the
Commission terminates each license
that authorizes the activity that is
subject to retention of the documenta-
tion, and if any portion of the docu-
mentation is superseded, retain the su-
perseded material for three years after
each change.

(c) A management system shall be es-
tablished, maintained, and followed to
provide for the development, revision,
implementation, and enforcement of
nuclear material control and account-
ing procedures. The system shall in-
clude:

(1) Provisions for written approval of
such procedures and any revisions
thereto by the individual with overall
responsibility for the material control
and accounting function and by li-
censee plant management.

(2) Provision for a review at least
every 12 months of the nuclear mate-
rial control system by individuals inde-
pendent of both nuclear material con-
trol management and personnel who
have direct responsibility for the re-
ceipt, custody, utilization, measure-
ment, measurement quality, and ship-
ment of nuclear material. Such a re-
view shall include a review and audit of
material control and accounting proce-
dures and practices and an audit of the
nuclear material records. The results
of the review and audit along with rec-
ommendations for improvements shall
be documented, reported to the licens-
ee’s corporate and plant management,
and kept available at the plant for in-
spection for a period of five years.

(d) Material Balance Areas (MBA) or
Item Control Areas (ICA) shall be es-
tablished for physical and administra-
tive control of nuclear material.

(1) Each MBA shall be an identifiable
physical area such that the quantity of
nuclear material being moved into or
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